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049 473 mm 2003/10/25 

IH"^ll] 384,200 1! 

ISSA^] ±J\<£ (70%SS) 

=£4^1 115,300 €! 

[S¥AHW1 1. fiSfAl- SA||AI(£e)_m 



37-2 



1049473 



#^ 2003/10/25 



4 fcfllfrM #"fl3 nfl^ W £ 7> ^ ^ # 2 - } ^ 

5L#7fl, jL« #7) 2 ?1|SWB13 fAS *VWitf ^ 9l±r, 95% o] 

te ^-£*><3} sp 2 -Sl-oly.^^( Hybridization) tg A<m ^r^2q- 

^(Carbon hexagonal plane)^ 3^.03. f§s§^ -ff-A}^ ^-g. x]u)^^ oJJ^S) 

^M^TO^M 7^7} 0.3360 q-tnlE) ifl*lfe 0.3800 
H7l7> 8 # (Aspect rat . o . ^ o.^ o]/ 

<8-M)7} 20 i+EHH, WW ^ ^ 3g^o] 2.0 i+^nlB) o]^ 

800 1+2**1*1 (nm) ^u)^ 2 7fl^ uf-i,^dL7> ^tj^o^ 0 5 

M ^ -#7| ^g-g. 8 00SL ol§>^) H )J7^ ^oflAi ^6)) ^ 

£ 1 
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^■vr*& IbMFibrous carbon composed of two carbon nano-fibils} 



3 ^11 l ^ -a-fHS- ^} a};*) ^ ^ 



(B) -^H 1 ^ ^-fH£ *ghM ^Hfl» <^7l ^sfl ^3.2=5. ^fl^tb 

(C) ^Ajofl 1 ^ ^ ^» ^71 (BH q-Ef^ *HaH 

^Efl^ °l-2fl ^ ^MMBH ^-B-* ^^Bfl. 

JElg 4 1 ^ ^JZf^ %P]^^ A}^ 

£^ 5 ^aH] 2 2? ^-j^g- ^a>^ ^n];§o} jrafl^- a>^1 

£^ 6 -gAH 2 ^ AJ^ E^o) ^.4^ ^} ^D]'^^ A>^1 



(A) -g*H 1 Ajo.^ 1^0} ^«fl# -^A> E^tg ^P]^^ A ^ 
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*W WHfrM ^ « 4^3 7 >i T^fl, 2 *> 

^ ^#*Kr ^^-4^ ^ ^ff^S o]^.o]^ ^ ^lo 

S *r*r (1)^€*> 95% ^.^^ i£d^*>^ sp 2 *M 

= (Hybridization) IfAS ^^^^ (Carbon hexagonal plane) 3 

^4 (2) ^^^dsj^^ ^^^^ 7^5} 

7> 0.3360 ^h=.v)B\ tfl*]^ 0.3800 M-i^]B)lr ^ujti] eJ-^z)-^ a7 j 7 |. j^^. g 

# *M^, (2) ^ ^ol 2.0 - 800.0 nm <>H , (3) *|^eb1 (^-fRHAS 

-fr3)7 r 20 ^ (4) (1) ^ (3) ^._o s 2 ?fl 

7> #3H>H 0.5^*1^ ifl^l 301-f^lE^ <Q7$i& T^ell- -fr*]*}^ 

#3<H] $n -7-^^ ^-B-^" fe^l ^ ^ ( ZLE)JL ^-7]^ 800 £ o]§>2] tiliE^ ^ 
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A i 4 7W*1 t^>fe 7l>8- 2L^r ^^(Hydrocarbons)^- A>-g-*M ^SRir 



-8--M -ii^ ^H-sM^ 5*4. -S-fr-S- ^ ^ ^-fr^l 0.46 M-ir. 

Aspect ratio)7> 4 ^-fH£ ^^efjn ^t}. v+i^^ (Fibrous 

nano-carbon)^ ^ fh±: ^-S^bHb} (Carbon nanofiber or Graphite 

nanofiber) ^^^.(^-fr^ol 80 nm °1*M9 ^ ig-^o.)^ S^f.£|ti|, o]e1 ^ 

*l]2^Hr IHH ^r^fe fe^o] ^-xls]^ o^cf. i^- ^ ^ofl^ 

£ *fl*l 800 JE^ -SrS^ <l^-«fl^E]^^ ^-ff-£| ^o]7l- 1 ^35.^^ o]Aj-o} ^ 

tt# £fe 4,565,683) 5E 



<14> 
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4 sH*,]^ 7fllh ^ ^(Hyperion Catalytic International Inc.) - 

a}a>o} ^oflAi ^ mm ^^ 62-5000943) «iH ^d^i^f* ^ ^-e}- 

^ ^*M*W «*M ^j-fH* «^o.S ^JLIiL Hfl^p} Aj.o.o, ^ho^ 

% 3.5 tfl^l^ 80 q-i^* *]u|^ ^^j^ ^0.3 ^ 

q-ic^C^vf^y)* y> o^. ^ n]^ Bll o 1 

^ * S -^ 7i1 - ^ ^> ^> a*H ^ #-fl« A>-g-^H 500 SoflAi 700 £ a>o] 
o) ^oflAi 1^f)*M IL^*H 50 - 800 mVg *\ ^uj-^o^ *2 

n ^-St!: «r 5*4 ("Carbon Fiber Structures Having Improved Interlaminar 

Properties", United States Patent Number 5,149,584, September 2 1992, "High Performance 
Carbon Filament Structures", United States Patent Number 5,415,866, May 9 1995, "Removal 
of Contaminants from Aqueous and Gaseous Streams Using Graphitic Filaments", United 
States Patent Number 5,458,784, October 17 1995, "High Performance Carbon Filament 
Structures", United States Patent Number 5,618,875, April 8 1997.). ^ <g 

*H tit «>SZ^- (Boehm, Carbon, 11, 583 (1973);- H.Murayama.T.Maeda, Nature, 245,791; 
Rodriguez, N.M. 1993. /. Mater, Res. 8: 3233)). 

^*d7)(NEC)^ olol^n^) 7> ^q-^-H 35 zi o)*fl S.Iijima, 

Nature, 354, 56 (1991), S. Iijima, ) ^3. a^aj. uj-i,^ ^ n^q. 
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iflJMI o.4 1+2**1 ^ o]^ ^g^aj ^Bflsl ^2 ^ s)^ ojcj-. 

^^"-^ ^-%4^o] tb^ ^^o.S ^^M-^«(Single wall 

carbon nanotube; SWNT)^ 4f^ 0]-^ ^iB^^Si (Multi wall carbon 

nanotube; MWNT)S. £~?f-sH , q-^ja^ ^^o] 0 .4 - 2.0 ^-i^ rf^u}^^^ 

^-n-^ °1 3.5 - 50 M-ic^ oj^ ^o. s o^4. 

5)^ o r 3^(S.Iijima, Nature, 354, 56(1991), S. Iijima), r. E . Smalley 

I*M |3 Gas-phase catalytic growth of single-walled 

carbon nanotubes from carbon monoxide, Pavel Nikolaev, Michael J. Bronikowski, R. Kelley 
Bradley, Frank Rohmund, Daniel T. Colbert, K.A. Smith, Richard E. Smalley, Chemical 
Physics Letters, 313(1999), 91-97) iSfM^s. ^o_s_ A>-g-^ z\]2±^ $ % 

o] <£e^ fli+. *+f^M-i^f«fe *7l o]oj*jp].*]<2j. ^-o] ^ ^o. nm o.o} 

^ 7>^» ol^ H ^Al«^( T hermal Chemical Vapor Deposition)^ £ 
3# *K* Sft*h(4l» «* H.Zeng^-, Carbon, 36, 

259-261(1998); v)^ *H43£: SIeW^M ff0 Q9007023 Al 
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°M ^-JHb v M-lcfe ^& ^ (Carbon nanofiber, 

Graphite nanofiber)^ fb^-z^^ °1 Af}-f>.;~ofl tfl^H «fl<l*H ^p-S (^r^^- 

^ #3MH3jH Rodriguez, N.M. 1993, /. Mater. Res. 8 : 3233) ^ ^ 

-B-%6|| tfl^H 20J£ o|# sos *mo} ^Affl- x]u)ZL ^-S (^^^P-S ^ 

^■a, #^:Rodriguez, N.M. 1993 . J. Mater, Res. 8: 3233) ^ ^-s* , ^-fr^ 

3 <« *^ £5. (ITO tfl*(l ^ ^7fls ^S, 

^, M-icdiAV, ^A-^Afl, H}o]i ^oflo} 7ltfl§>JI o^rf. 

[ig^o] o]-^]- ^ 7]^ 2f-^] 

(1) ^r±.% ^ <&*VQ%£- ^ ^SK^ f-S] ti>-g-7>i^] %A^ ^> 

^ 3.7)7} ^nfl S^^Ai A^ ^£)i=. AJ ufi-^ ^ 

^ ^ 37l» ^*Rr #Atr <?l*feHr 34, (2) 1, q^l ^ ^o]^ ^ o]^ ^. 
^ ^ 7]^-^ «:^^7H} -§-a] o)] ^r,)^AVS ^(Segregation) 

3, (3) ^I^aVs. ^h]^ ^ri&^l ^sj-fhb ^ ^sH^ ^ ^^2] i£ 

-§-^ 7>i» ^HsM ^^(Intermediate)* 7^ ^ nfl, #-§-^ 7>^ 

» ^4 ^igo] ^^J^H ^zj-«>fe 7>^^(^a}:^ ^r<i^r 

7}^ %A^^ D fl^ K # ^a]^ ^^a>^ f4^, (4) ^-^o) 34-^^A^ %^^o} 
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^n, «-s ^ $n ^ ^o.s. 2 ^s\^r ^ 4 

3 ^€ "^71)^1 «>&i- M<>H, 0>3l ^ ^ -g-.g.ofl 

^3 ^-H-^" ^ir.^7> ^ o}^o] Mjfr^. ^-^^ 3} 

- - ^ .Sftth St!: JEfc 1 ^ JE^ 2 <*fH w><4 £o-| fl t ^.o.^. ^ 

©SAi, 7llS^£7> ^-1:^ 0^ e^Efl-I. uj-^^, 7fl2^;E7} ^-i" 

^ ^ ^ ^ #0] ^ ^ O.^^ 7> ^0. ^ ^ 

-B-^ ^e|]7> 2]^-^ ^z^-i- q-E]-ifl^ 3^ ^7} a=±=. >gHo]H 2: 

n]^7> ^nfl^o] ^ AH) ^-2]-^^- Uj-B}-^^ ^o]] 7l<?]£l^ ^Jo.S. ^ 

^^t^. ( 3-d i mens ional structure of carbon nanof i ber-Carbon nano-unit, 5^ fflt£ ^. 

# £ftflH, ^fc* IcH, #63, Sft^ &, ^iJI| jfjfe, 7)]- 29 Sj <a^-^^S^ <g^l ^.7]^, ^ 
A H^^-, -2-^>, 'U^r, 2002, 12) 
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^SH, I^^J 2 7|S) ^-H-^- M-^4i7> <MaJ«L£. ^fHt^Sl a-} 
3. g^sH*! ?M d >\l, ^^m^ ^ ^H*}^ lli ^«fl *\^- ^ °)^-°] ^-fi-* 

37> H^^, xfl^-ofl ^>g3.7l^ ^ 

<28> 6.5.^, ^ 2 ^ o]^ S -^^Rr ^M"**^ ^ 

Zl °1^<H*1 ^.g. m^lo S ^ A^o-tf ^°fl &<H, (1) ^#*r 95% ol^-o.S. 

tMJ^ sp 2 -5>o]w.elH.(Hybridization) m^S. ^€ 

(Carbon hexagonal plane)^ lei^G.g- ^^sf -^-A>tt ^2:* ^H^i, (2) 

^2.3. #^§tb ^^^^ 7} ?)7} 0.3360 ^-2^1 ^Itt 0.3800 ^1^^ 

E^^-Z^^ 3^0} S7l7 ]. g ^ o]^ ^H^, (2) ^ ^-fH& ^-Id^lfe -^-R- 
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^ 2.0 - 800 nm, ^v\}7\ 1.0 - 400 nm , (3) ^i^jsw] (^-fr^l/^-R-^) 

7> 20 M-i^ii, (4) ^71 (1) ifl^l (3) *&SLS. ^-B-^-M-t^ 2 7fl7> 

^-6-^ ^ ^tH*! 0.4 ^icTiltl xfl^l 30 t+^lBl^ 7le}» -o^^].^ ^4R>3 

^ofl ^Sf| A|-fH3- ^» ^^M, (5) ^^H*! &±.^ £^ 1 ifl*| 51^ 5 

^ 2 ^AS o] = o^ c^o] ^M.^ 3.4. 4-^^- ^u^, ( 6 ), ^ ^-B-^" M-^lt 

4i 2 7fl7> ^Aj*Kr ^-R-^ ^-o] 2.0 - 800 nm <>H , 2.0 - 800nm 

(7) ^X] (6)^ ^-fH£ M^^Tr ^lS^r£ ^ ^2: A] A>-g-£)^ ^ 

#3 713 7}- ^sHRr ^ ^PgilS- (8) *fl 3^5.7} ^g-^j- f ^ A^o.^- uf-^E^o] 

^ ^ ^7> tiVtflS ^ AJO.AJ- uj-^^ 7^^r ^^g- i4B}W. 

<29> ^^-f fhM"^^ tifl^ ^ 2:3 M"^^^ 2v*Hl 

^ £^ 1 , £^ 2, 3 ^ £^ 4 oj] ufB)-\f ti>4 ^1 -^a]^ i d| 

90 £ °]z>}2\ #s)lom^H 2^ M-B[-\flcf. o]5j ^ O.A> uj-J^E^ 2 7fl 

^€ U-fHfr ^eflolH^H S^K^M- 2i^)Sr ^ £4. ^1+, JE^ 

5 ^ 6 ofl 
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w>Sf -^H 2 2) wlS^ Vtfr 520 ^-B-^" ^« ^l2f 3 

-f , ^ i+i^ifc ^-B-^^I tfl*M o £ <^lf 75 £ o)*}*\ «j-^o.S. Hfl^Sj^ 9XSL 

°1^7fl ^4H# 2:3^ ^^i^-frSHr ^ ^ ^ 

^o] i hIjh^ ji^ol 600 JE^H ^12:^- H nm ^E^l 7>7>^ 

, 6 ^] M-Bj-^d w><4 ^ 2 51 tiling T-^^l 520 3E.<H1-H *f|s-£ ^g-f , 5-20nm ^1 

<31> £Tg 7 ofl^ ^ofl -^-R-^ ^ofl 7fl^<?l 3-^-$r l^Bflfl^C).. 

^ofl 44 \£ ^1 7l^ f^q-i^ o. ^ u^ui-^w.^ ^e) 2 7fl 

9X1= ^°J^r sEtt jh^H afls^- 7^-f , ^-f^g- h}-^ ^ 

^ 71^3 ^ ^3^, ^ -fHfr ^» ^*Rr ^ -S-fi-tf 4^4^ ^Bfl 

4. al^oflAi ^11^ ^-H-^" tililL^ 7^oj]A^ ^o] ^. 

cf ^^-^ofl 7>7>^-^, fe« 27l| si ^ M-^^ri ^ 7l^7> €• 
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8 3 3*1-^1 ^<*fl .44 ^4^-9 -fi-^ -S-fHfr wl«fl wis. 

3 ?fl3f« 44^4, swfl^oflA-l ^tg^oflSL ^4HS" fe*)^ £-44°l*l 

4 JD« ^4*8 ^nl^ A>^ofl q-El-Hfl 44 £0], ^ uj-^ti.^- B^^-n^o] ^ 

4*fl ^€ 4^*4 « o] *:?HI 4*H ^^^s 4^ ?M 

^°14. 

<33> 4^ ^2:^ 

<34> 7l€^ ^4*r £^ 4€- ^pfl£] ^ €3* 4-&4S4. 

<35> o)is} Aj- 7 ]6] ^l^^-i: O.S. 7l#^. 

<36> 6.3. &±#o) £)i=. ll-g-7}if 4-8-*M ^-rHN ^#^^r 

<g^4|A) ^S}^ 7>ifi1 ^nfl ^^Sfl aflat^ °1 ^ 

* *M147fl ^Sfl^l &X)*r*m 4"§"t!:4. ^ ^^5)-^ 

^ ^ €*K i 7> 1 ^fl*!^ 4<>]*>4 71^" ^'SK^S #Bfl^ #4*Rr ^ O. 

3.^ °]£r«fl^44 1^14 ^ *Jel4 a>^ ^ 71^ ^Efls€4i 

4 «fl4444 ^ ^ ^ ol^-m^-aV-o A>^-^4. tfls^o] o^a^ ^av 

^4 tifl^^l: ^T3] Uj- ^Al^l * ^A>^ ^AJ- ^ ^A> 

^•^#1-* ^^^7>^» A]~g-S>ol ^.OjjL A>-g-^ ^-fc 6f| JL S. ^Cf. 



37-14 




0049473 



<M QxV- 2003/10/25 



37> ^-fHfr ^S^m *<H^ #7]^ # D fl» °l-§-^r ^€ 7>i SEfe <^1^ <t£-*fl 

^-§-0.5. *ll2:*Kr 3^ -fr^H-, A]-g-SM*l*r #nfl7> #nfl 7 > igH. ^ ^ 

^ SJ*MJ- ^-#^r A>-§-^Cf. £f ^-71^ ^ ■g-df f^l 

^4 c|*<H ^ ^B^^M 3*fl ^«a^>S *Rr ^ 

(Segregation process of metal catalyst )°1 i&^aI ^^>t]1 €4. #71^ ^ ^1^^ 
^ 43 *H &t\- <yx>» jrsTfl £3 ^#^-71 fl«H, ^€ 7}i<>fl $H§-fr 

€(Fe), M€(Ni) ^ S^-H(Co) ^ ^oj^fc-g- -f ^ ^(Primary metal )J1S. ^-31, 
^7H] -f^^^) ^^^-« §7] ^*fl 7}^ofl Sh§-*r*l ^ Jii 

(Secondary metal )# 5-95 $7>*H ^fl* *f|2:3H ^-fHh ^4 *H 

43°fH S^l^^H ^#*>7l «13£-3E. ^ #3HH <£*±^ 

^ T£±.Q2]*±-%-^?m ^q^l ##(Mn), #^ti^)(Mo), iEL^-(Cr), ^€(W), ^ 

(NO* €^ 2:*l^^hg- ^tb IS^^IS 5-95 ^7>-fb ^ 1 £«<H 

*1« 7>i» 1-gr*fl tiV-g-A]^ M o.^- ^§ ^1 7j O- ^ 

€€^1 £«-*M ^ ll-^^-tiV-g-ofl ^ «jAAj|. ^ ^«v H(Co) ^ q^(Ni)# ^ 

^o.^ A>-§-^, olofl tflefl ^ ^.S ^^§^5. ^ ^7>^H^ <^1€ 

^ ^ €^fl°1) ^tr ti^- ^r^^r ^lM^l ^ ^(Fe), ^(Mn), #3*- 31 

(Mo), 3l-(Cr), ^i€(W) ^5-95 % ^7]-^-^ a>^>^ ^o] %_^o)t\.. 



^^0049473 #^ 2003/10/25 ■ 

^ 1^*1^ ^-§-°-^ -tf^olH S^>*H ^, ^€ "fl^l #3- 

*>1*M 50 £ ^§£^1 2 5] ofl^^S. 1 S] ^m^Y ^, ^^2:71 

♦ *>-§-^H 80£<*lH 8*1 # Al^V ^S^r}. ^stb ^^L** =^3^ 21^ 7>^S. 

♦ *>-§-*H ^*1 400 ^*\]*\ 2 - 10 ^ # xv^el^H ^s^^St ^lStb^. ^2^- 

^Mr^r 4*1 7}tSf <4-§-^M 1 ^11 ^ 40 313%, ^ «V^-^ 

*>7l^ 5 3l3%°fl*i 30 313% ^ ^ «°1 ^€ 7>^# A>-g-^|-^ ^#1 450S 

°1# ^^1550£ °l*j- il^ wH^^>7lfe- 450 5. ^*1 510 3E. ^olH 30 

vfl7]b 40 o)ls} JHltiH ^-^Zt ^S^f. 3l^tb ^-^^ #*fl^ tfl 

7) ^o\] £#^}7] f-^o] 0.5 *fl*l 10 313 %^1 °>=-^- S.^ W^^l 

7>^# A>-g-*H 10^- ifl^l 2*1 # XT£JjL» ^Sf- *|iM*H 3l 

S^V ^-^^ ^ -g-^ol 5 ifl^l^ 95 ^% o^, in} ^>7l^ ^o] 

20 *fl*l 85 #4. 
> ^#3} ^ ^» ^AS. ^ 1-5 313 %^1 <?fc&7> f-B- 

^)^Hl» ^€ ^ A>^-^. ^71^1 ^^51 %^-#*lHl^ ^ «1^^€ 

51 5 ^7.1^ 95 ^% o]t^, ^.cf w>^3 5}7^ €^1 20 tfl^l 85 ^ 

ol ^t^-. ^-n-^ol ^^%^ 95% ^^ofl^ $Jfr*£ ^ofl o]^ ^^1^- ^1 
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M A^^q. qq&qjw t^oJ ^-H-^ ^4^^ aK^-a-^/^-B-^; 

6)1^^1, As pect ratio)7> 20*1^ ^€ ^ ^nf. ^^"?>^ 

°l-§-*H ^» ^^7l^ ^7] #nfl^ ^^^sj. ^-^^ ^je 

g ^m-& ^ ^ 450-550 JE, 30 - 12 ^3 ^ ^. J g^ rS7 > 

450 JE<>l*M7iq- $HW*M 30 ^ ^-f ^><^ 

#pfl7> i+Bj-ifl^ q-BfvflP^, ^A t7 } 55 0 E ol ^ 3L^o}7] 

M" 12 Al#o]#6l 7$^-<%*\ 1 ^O.^ £J*H 7)1^1^ ^ Bl^^> 7 > 

e)HH 4H] uis.7)] ^laVa]^ 7}i4 -B-^^ ^ 71 ^-#2} iV-g-SoJ ^^^^ ^ 

^ -£^-7>i* #nfl 1 ZL^ ^ 0.5 - 30 seem (^JE^sjfe cc%0, &t\. v}^^}^ 

1-10 sccm^r JE^Sf^ <2^Aj;7j. ^-fHfr ^» afl^th}. °1 nfl ^^-7> 

-^H ^3 10 - 95 Sfl^ %7> «>W*M, <t*i^ £rS.*r -9*1 380 SLolH 750 5., 

h>^^> 7 ]^ a^) 420 £0)]^ A^*] 700 £7> Wl-^^-ch <i^&) Al^Kg. 2 48 ^1 

iL4 U>^^>7]^ 20 24 Al7>o] aj^gj-cj.. ^ ^fil A^aHHH ^a]^ £ 

°l 1 ^ ^r^*^ 25%^ ^S^i ^7}^* 3.3sccm 5L<^H 2 a]tJ- 

3» t S^Hl uj-ej. ^nfl f^ofl tf}*f) 1.5 afloflAi 60 wflo} 

JL^#S »l2:*>fe- ^o] 7F§^}£_0 T*| , 8 Al^> tiV-g-^H ^30Wfl oj^o] ^o.^. 
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<42> ^-tgofl Itdb^ s^ofl i^ols.^ ^ ^gi§^ <i£-Sfl Q±.7\ 7^ 

7>^^S!iq-. 750 £ £-A 5L-&<>\ ^-f^ ^ o] ^-gj 

^o> ^^o] 48 cj ^g-o] $7>^1 ^ ^ 

<43> fl^^H ^-fH# 2.0 - 800 , ^-8-# #3 

°1 0.5 - 30nm ^ ^# ^2 Sfto.^ , ^S^r^l nfsuj- u]jh^ 

7\mL 9l°-B.sL, W$ Jp.^ ^ ^^>4 xH^l, 5L#5LS$C£, &7)) « 

^lltb A>-§-7>^H, E)#ol^^^) £.^7fl, 3H^.Al^|^ 

tfl^^l^^l, ^33" ^ ^J7]f«^ ^Tfl ^o)l^ -g-J£7> 7ltf]^t|.. 
<45> -^*H1 1 

<46> O.^- l^S. »l^>7l ^^>^Cf. 

<47> ^ ^ (^S/^^^til 3/7)^ ^§"#*fl« o)&-5}a\ AJ o.a> i^E^ ^nfls. 

.*1]2^}7] ^Sfl <^^- fif^A]-^ ^aJ-tjJ.^. ( A ]oi: x ^. Mangenase(II) nitrate)29.0 ^ ^^i^C^ 
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<%3.a}^) a] ^ i ^ iron(lil) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0 = 404.00 (99%, Wako), 
mp 35-401C, d 1.684, solin water, ethanol , acetone) 5.0g ^- 200ml ^7}^}^ -§-*fl 

* , %&°} ^€ n*}*] ^■a.q^olcs.^jiiflols 1 Ammonium 

hydrocarbonate; NH4HC03, lMM*M)M- ^7}a1^c}.. ?HL*-11 °1 m* <*j-4*l 

6fl ^ D)£ ^^3. 251, m *\]^}o\ #S.u| 0.^0] JEL^K&l-il O] B 

♦ ^l^tb ^ ^ ?iS7HA-l 80 8 a1# ^stt $*IM- ^ 

(^ x ^ x S ^1=10x2.5x1. 5 / mm (^&) ) <=>fl 4.5cm ^ *] 

\i ol^^l ^jl<^ ^vo)] ^-71* 100 seem ^em^ ^#1 400 JE^H 5 

Al# W-€^5|-#^: 3aJH Zltfls. § ^ 30 

« S-9j7l» -fM^f ^^- 7 >^ lOOsccm AH-*M (^Tfl ^ : 20%) 

500 20a]# ^^sll- 33 2} ^2) :Fe/Mn(3/7)AS 

^ 5 ^ri» ^#^^-7f^ lOOsccm * ^B^l 30€-# -r^S> (S^^r 

^r) ^-Sr^. 

<48> ^-7] ^Is* ^fl 30mg ^ 4.5cm ^ ifl^ ^°J^ f^^l ^, *1) 

SAl A>-g-tr ^^-» ^B-^M ^^.o^ ^^- 7 >^ 100sccm(^^-°a- 20 Sfl^ %)^ ^e) 

^1 ^ 480 2 Al# ^}$th °J^>5}^5f ^ 

f-7>^ 200sccm (^db^-# 80 ^)]^%)» 600£<^]>| 1 X\# a]--§-# 

(622 mg)^ ^-PMfr ^it *fl£ET5^nr. 

<49> *flS*V -fr-* ^ 90mg °1] lOmg ^ 41 ^7>f}- ^, s] 7 >^a>^ oJ) 

^ ^^^^1 (Rigaku Geigerflex II (Cuk a 40KV, 30mA, 
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^^)» *\}*\ 90 ° ^1^1 3}*M- *8*H s^^^M" ^3-, ^ ai^d-Sr 

Gfe&tt'SW^', -SL^mM ^7)SL ^ ^^•fr, ^ e^^h 1983 
°l-§-*H ^ ^3 ^#7leJ (doo2) 4 (Lc002) » -?3K JE. 1 ^ ^ 

vfl&tf. 5Ex£ til o]e\ ( N2 BET)^^-S ^ ^ °lt <M°H°1*1 (MJH)^^-S. 

50> ^aE:^ ^r^-fr^ 2^ ^ ^-fH§3)# , ^*fl ^r^l 

^(Jeol, JSM 6403F, Jeol , JSM 6700F), ^>^^^ ^>€ D 1^ (Digital Instrument Inc., 
Nanoscope III) ^ (Jeol, JEM 2010F)^ sg^M £ 

^ 1, 51^ 2, 2.^ 3 ^ £^ 4 -HI U^^rf. *H^& ^fcfe "o^l tflS'M 

85 £ vfl^l 89 ^a>^1 «^o_5L 3^ ^^o] nfl^^-ji ^-2:(#3HHHlH ^ 

Platelet structure)^ *h%z}- ^-fi-^- i+i^dL7> 2 7fl7> ^ lOnm ^ 

^ol 5fe ^3 *r $££4. ^-B-^ ^^Bflfe 5.^ 3 ^ ^a> 

9X9X^. 3E.£ 4 Oil q-BHf ti>^ £o] AJ o.^ ^TgiJ. 5%T&6\]*\ ^ 0.^0] rf^ 

^ ^HJl Si-O^, 3g^o)}A^ uJ-i^E]-^. 2 ^-o] ^ ^ ^ ^ ^o.^-, 

:&1HH ^Aj-^ A>Cf^^-o) ^.g- ^VJ" M-^^ 2#ilS 3* 



<5i> aj o.o} ^Hfll- ofl i^BW] (Aspect raticO^r 80 <>}^^ Q °l&^r. 



<52> 



^aHI 2 
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53> • # 7 ] 1 (Fe / Mn (3/7))^ o)^C^ ^ufl 

30mg ^ 4.5cm ^^PMl ^.^fl ^}3=.*) 

-§-*H ^?r^ lOOsccmC^^-^ 20 *M %)4r 500 J£<*lH 2 

#^0)} ^xV^-^-i^- ^7}^ 200sccm 

80 500£^H 1 *8*M (228 mg)^ ^-fHfr ^« *fl 

£4> afl^t ^4 90mg ^ lOmg 3 If ^?Ht 3s e}7H*-A>*ll # 

^ ^ ^i^d (Rigaku Geigerflex II (Cuk a&. 40KV, 30mA, Stepwise Method) ) 

» A>-g.*H 5° <%*\ 90'*r*l^ «8*H ^IM^* ^>3L, ^-tb 

^■sl ^(^^; ^71^. ^r^-B-, <^ etfl^^A>, 1983 M)^r 

^7]^ (doo2> ^ 3- 7 } (Lc002) » 5. 1 «fl M-^^t^-. 

^ wHEl(N 2 BED^JLS. ^^Hd^: ^ 3f o]!- ^oHM^ (MJH) A 1 -2-5. Tfl^Hr 

<55> ^-fH£ ^ ^-B-^Efll- <£ 7 ] ^*H, ^A}t§ ^T^*^ 

(Jeol, JSM 6403F) ^ (Jeol, JEM 2010F)^ S.^ 5 ^ JE^ 

6 ofl uj-^xfl^cf. afa^ ^-fHS" ^ife 55 £ 10 5L$) «J- 

^nj-^o] yfl^^-jL ^(Sfl^-g. vfl*]^ Herringbone or 

Tubular structure)^. ^€ M-i^ii 2^S. %-fr*9> 

<56> *Hstb -£-fH$- ^l^Hti] (Aspect ratio)fe 200 <>1 ^ ^Si 1 ^. 

<57> 3 oflA-^ uj-Bf\+ 44 ^i^r^ 500 £<HH *i|2:fr ^-B-^- ft^fe -g*H 

1 5l) 600 ^-fHg- ^i^d^s^Rr ^-el, S^o) ^ ^-l-Sr^-S* ^q^, 
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r^^s ^^-^ofl 7 }v}°. ^f$^ xiqji 9X9X^. atb ^3 ^ 

* 20-30nm^ ^51^ 7>^ ^5 *r 4 ^ «>s)- 

^ro] ^jM§*Rr q-i^db 2^ ^ ^4.2nm<?l 3^5. M-^}- 

58> ^X\d)) 3 

59> s^H^ # emails. ^g-s] #nfl (s^-B^ f-^ 90 ^ 14 -ff 

*}^r l^d^AS. ^2:^ ^, 30mg^r 2^ ^ ^^.S. «>-§-S.tfl^ 

^ ^, ZL^SL^ ojj^^ 7 >i £>f =^L£] ^7>>h (<*{|€3l : 75/25 %, ^-B-^ 

200 seem) £.3. 500S.ofl^ 2*1?! «V-§-*>^ , 1170 mg^ Q-frfr ^« ^S^cK 

so $]3El% ^-B-^- XRD ^ N 2 BET-S] S l<*f| ^ej^^. 

'6i> a||2^ ^-B-^- ^-ft^Hl tfl^M ^ 40 £.3 z]-£S Ej^^-nj-^o] «|)<i^zL $X 

■fc alHL^ Sfl^ 23]6fl 7 >^ ^-B-^" 2 7fl5L ^€ ^-^-^ , ^-fr 3^ ^ « 

10 - 20 nm 'g-fHfr ^ ca. 2.7mm^ ti]jn^ #5M. 

<62> 4 

<63> ^-71 ^A]6| 3 ^^^-E^- ^^JlS. ^€ (S^JM ^ 90 ^ %) 

"jr -g*H 1 4 -B-AVtV ^^JlS. *fl2*t 30mg ^ 2^t^r 2#-2-3. 

75/25 %, #-B-^ 200 sccm)-2.5. 600 £<M 2*1 # i&-g-«H , 133mg^l ^-fH£ ^» *H2*}£ 

<64> ^]2^r ^-B"# ^3 XRD ^ N 2 BET—] 2 ^B]^^. 
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55> Mfttfr ^S-fHHl tfl*H ^ 5 z^s. ^ri^-z^^l n^}^- 9X5= 

i^^^ 2 7iis. , ^-b- * 

30 - 40 nm ^°H, ^-B"tf #^>8: ca. 5.8 nm o]9X^. 



67> ^4 i-M(*IAM 6/4)^ ^r^M-^M. *i|s-g- »1 

a*>7l 2\-3.*}$] ^^V^ (S^X 1 JR. Iron(III) nitrate nonahydrate Fe(N0 3 ) 3 - 9H2O 

= 404.00 (99%, Wako), mp 35 -401C, d 1.684, sol in water, ethanol, acetone)^}- 
*M ^^M€(Nickel(II) nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 
56. 71C, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni 
= 58.71)^8: ^=3= ^!Hr 200ml $7}*H -8-*fW*l ^, ^r^Ml 5W#^(1B No. 

3050) 80g ^ ^7>^ 30 ^^*V^cf. ^Str £ 

<M ^ ^-SM^ ^hs^*!* ^^2:71 (Rotary Evaporator)* *V§-«H 80 

JE^H 40 1= (Torr)^ €^r€^f ^^rM€°l Sr^ 0 !*! ?r£rl:^ 

*H2*r53Cr. »l2tb €#€*r ?}^t^ 110 ^^~L^ (^Tifl^fil -^Tfl 

W 5%)* ^<M^ IB (^ol x ^ x 3°] = 10x2. 5x1. 5/mm (^^) ) 4| ^ 4.5cm 

51 vfl^^- ^<3^ilS. o)^6\^ ^3.°] ^#°\] ^JL 30 « €^7l# -B-^ltr ^ 

^^54 ^fl-f-7}^ ^7}^ lOOsccm % *}^}^ (^-g-<£ : 20%) 650 E<HH 2^ 
3» Q^^Q £^7}i 200sccm (^r^U 25 ^|^%)« 650 3E. 

o)H 2 Al^V w]--g-§ «g*H (220 mg)^ 7r^-i-^o] ^-ff-^ ^^-i^rU* ^]S^>^ 

4. 



66> 
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*8> ^i+itfl-Ji I50mg 4| 15mg 4\ ^Bl^-g- ^7>^r ^, a| 7>^-a>^ ^ ^4 

•3)^ S?^3J-*| (Rigaku Geigerflex II (CuKalft. 40KV, 30mA, Stepwise Method) )» ^r-§-^r 

^ 90°7>*1^ q^tf. 2]^^ ^}JL, 3^-8* I^^S]^ 

^71^. ^ fe^-Pr, etfl€^^>, 1983 \i)^r ^M^^ 

^3 (doo2> ^ 3 #3 3.71 (Lc002) « 7-*}^ S. 1 oil 5E«r €^ *H£KN 2 

BET)^^-S. ^^-tr ^ ^ BlS^^-l- °4*1 S. 1 °i| ^^rS^- . 

<69> BhLM-i^M ^ ^-fr^Bfl^- oj. 7 l i^M, jL^Sfl ^A>^ ^T^T^ 

(Jeol, JSM 6403F) ^ (j eo l, JEM 2010F)£l ^#^r €°J^r 

5.^ 8 ^ £^ 9oll M-EH15W. 
<70> ^-n-^" M-i^ife HJ-^H tfl*H 5 £ ifl^l 0 ^>*l ^o_S 

^51 -%z|-^o] ufl^Kn. $X±r ^SC^-l-e}- ^S, Tubular structure)^ 

^ ^-Pr°4 H-^fe °H^Bt»l (Aspect ratio)^ 100 °]<$<8-$ ^ o^cf. 

<72> y]js<^] 2 
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#7} *)3a.d\) l«fH ^ISt!: ^4 ^(^At 3/7)5} ^g-#*fl# <>l-§-*M #*fl 

30mg ^ 4.5cm 51 *1\I ^*HM1 *fl^ A l A >-^ A > 

-§-*M «^ ^7>^ lOOsccmC-ri*^ 20 313 »)* A 4*l 800 2 

Al?> ^€*13* ^V^- ^nfl^-ofl «a^2)-^^ ^5} €^7>i 200sccm 

80 m%m 8oo£^i^ 2Ai# «>-§-» ^-b-* inm ^ 

t> 3 

3> ^Alofl 1 6|H ^|a«r*a|-^?K*/^W**l 3/7)^ W**A* 

30mg * 4.5cm 5} ifl^-fr «HM #*hfr *1^ A 1 A >^ «MM A> 

-g-*M ^ifi)- ^§-5} ^ 7 }i 100sccm(^r^^- 20 313 %)* 350 £<M 2 

*l*b #41*1 Bj* #€tb ^fl^HI ^-53:^^4 ^^" 7 >- 200sccm 

80 m%)* 3505=<hh i2^m ws^m- ^ ^3*1 

77> ^-7] ^ofl 1 6fl^ 2112*14 ^^r(€/^^^«l 3/7)^1 f-^^^t °l-g-*H 

30mg * 4.5cm 5} *l>d **HM *^ A 1 A >^ ^83* A > 

-g-*M ^7}^ lOOsccmC^^ 20 313 %)■£ ^*1 500 2E*IM 2 

AlTj; ^^S)* «r€^ #°fl#°H «-M-#i5i*bfr ^-§-*H 0 313%) 480 

JE^H 12 Al^V ^^^^ -a-fr* Tl^l ##t}. 

?78> t3lJ2.ofl 5 
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-g-^H^nfl 30mg -§- 4.5cm ^ ^<3^ ^^ofl ^.^fl *fl2:*l 

^3gs.§ a>-§-*>o} %&*>\ £^7}±. lOOsccmC^r^^ 20 *f|^ 600 

2 XI # ^^4. ^r€^ ^fl -SH ^3-^^ £^7>^ 200sccm 

(^^.oj- 80 ^]^%)» 60051^ X| 2Al^> (1440mg)^ ^-fr^ 







N2 BET 
(raVg) 


(nm) 


doo2(nm) 


Lc(002)(nm) 


l 


0.3360 


24.4 


108 


144/48 


43*H 2 


0.3392 


8.4 


230 


32/28 


-S^H 3 


0.3411 


5.7 


255 


19/16 


4 


0.3382 


6.4 


239 


33/27 


Bl5T6)l 1 


0.3398 


8.2 


221 


33/32 


«]5L<*i| 2 










3 










«1J2<^1 4 










H]J2o|| 5 


0.3363 


22.9 


92 


150/83 



<81> o]>£o} ^Tgjzf ^ol, ^^o. 2 «J-^= ^eN-b 
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7> 95% ^€ sp 2 *MJ±B}:!= (Hybridization) ^^-5- ^€ 

^^zj-^( Carb0I1 hexagonal plane)^ ^f^S ^» *M^*1. 

(2) ^^dSlt 1 ^^ ^hM-**^^ ~A^\ 0.3360 ^nl^ vfl^l^ 0.3800 v+2t*l 

B^l- ^^^^ 3^<q 8 # <>l#-§: (2) ^-fH&^ ^ # 

ol 2.0 - 800.0 nra <>H , (3) <^^H*K^^l/^-R-^ )7> 20 <>1^ ^-frtf ^ (4 ) 
7) (1) tfl^l (3) ^-R-^" ^M-^M*1 2 7fl7> ^-B-^l *M 0.5 v+lc: 

tflx] 30 ^r^B]^ <^l£ 7^* ^1*>^ ^ O-^-o] ^ofl ^£ ^-fHS" ^ 

ol] ^ ^, ^-7^ 800 £ 7><1 -^-Efl^ #13 xfl*] 

^^(Hydrocarbons),!: €^-5. *H2^Kr «<HH «« #7]^ 
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^o. 2 ^ o-|#o_jl ^^>^ ^Aj^ ^ Zl ^f^S 

oi^^^i ^ ojg. *Kr ^-fH8- ^<H, (1) ^€*r 95% ol^S. ^€ 

^1 ^4^*}^ sp 2 tie) ^(Hybridization) (Carbon 

hexagonal planed ^^S. ***r ^» *M^, (2) <^^€^S. 

Ht^^Tg^-o) ^7]. 0.3360 ^^1^ 0.3800 M-I^b)* ^MfZj- 

aj^j a7 | 7 ]. 8 ^ (2) ^-B-^ ^ 2.0 - 800.0 nm °1 

v], (3) ^^Htil(^^ol/A^o.^) 7 > 20 ^-tHS" (4) ^"71 (1) vfl^l (3) ^-5- 

^-fH& 2 7fl7> #3N<*1 0.5 q-^lBl xfl^l 30 i+ic^l 

2] 

3^ ! ^ Aj-O.^ ^l^ofl <£o] t A}-g-§Kf ^7 r ^1 #Pfl7> OHJ €3. ^ 

^ o^pg- ^pfl^ A}-g-*H, i£=l «a*r* 

(Segregation process of metal catalyst )-=r A}-g-s)-fe . 
l^T 1 * 3] 

JUiMl ^%^\7] 7>^1 H(Fe), M€(Ni) ^ S^S(Co) 

= 3 ^o]^-^ -fAi -^(Primary metal) AS. ^ZL, o}7H -fAi^s] p]^sH& #7l ^*fi 
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^€ 7}^o]] &&-B}x) iL2: ^(Secondary metal)* 5-95 $*&%3. ^7}^ ^ 

«(*>). a#(Cr), <&*<W>. M^(Ni)* *al a^llMi- fl« ^ i2 5-95 
^% ^7>tb ^ ^"^-i: *H&<H °1» ^^flS- A>-g-«H 7>i# <£&n ^-n- 

# *f|2:*Hr ^ ^ 7>^7> ^^>5|-^7> o}^ ^ ^ lr<H °fl€3Mr 

334-, ij^s. g ^ ^7>i #«h*i cfl^^ <£&n*\] ^^-§-^1 

^ #-§-^* S^rS(Co) ^ M€(Ni)4- Wl, °H *fl*fl ^ 

y>-g-A^ ^ £(Fe), ##(Mn) , ^^(Mo), 3-^CCr), ^€(W) 5 - 95 ^ 

4] 

s Aj-g-SH, ^ ^sH^^ ^%7V^» ^r*fl 1 ^ 0.5 - 30 seem 

5] 

^-7>^oflAi 2-95 %^ ^7>i» a>-8-*M t^el ^51^ 380 JE°)1 

Ai 750 ^$HH 2 ^]Ai 48 *R> <i*|e|«H Qfrfr ^« *l|a*H2- H^. 
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6] 

tt 1# ol, ^^(Primary metal) ^ €r^-^# (Secondary metal )^ ^»]7\ ^»]5L 
5/95-95/5*1^ 
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